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Disclosed 1s an circuit-pattern inspection apparatus compris-
ing a power supply element 30 adapted to be capacitively
coupled with a parallel array of conductive patterns 20 to
supply an inspection signal to one end of each of the
conductible patterns, an open sensor 40 adapted to be
capacifively coupled with all of the other ends of the
conductive patterns to detect the inspection signal, and a
short sensor 50 arranged at a position displaced from the
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Transferring a board to a workstation ST
Locating the board at a position apart from S2
a sensor panel by a given distance
Feeding an inspection signal to S3
a power supply element
Moving the board to a next measurement SO
Measuring outputs of sensors S0
S7
[s the power supply elemen N
. O
moved over the entire array
idth of conductive patterns?
Yes
Analyzing detect signals from the sensors S8

S9

No
Do the detect levels fall
within a given range?
Yes
S10
Determining the board as normal
End

Fig. 2

S11

Determining the board
as defective
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CIRCUIT PATTERN INSPECTION DEVICE,
CIRCUIT PATTERN INSPECTION METHOD,
AND RECORDING MEDIUM

TECHNICAL FIELD

The present 1nvention relates to an apparatus and method
for 1inspecting the quality of conductive patterns formed on
a circuit board, particularly a parallel array of conductive
patterns formed on a glass substrate. The present mnvention
also relates to a recording medium recording therein a
computer program for implementing such an 1nspection.

BACKGROUND ART

In order to inspect the quality of conductive patterns
formed on a circuit board, the presence of disconnection 1n
the conductive patterns has been checked by bringing a
signal supply probe located on one of the sides of the circuit
board 1nto contact with one of the ends of the conducting
pattern to be inspected (hereinafter referred to as “target
conductive pattern”), supplying an inspection signal from
the signal supply probe to the target conductive pattern, and
detecting the mspection signal from a sensor probe which 1s
located on the other side of the circuit board and 1n contact
with the other end of the target conductive pattern. In this
case, 1f the sensor probe detects the inspection signal, 1t will
be determined that the target conductive pattern 1s normal or
in a conductive state. If not, 1t will be determined that the
target conductive pattern 1s abnormal or in a disconnected
(open) state.

In conjunction with the mspection on disconnection per-
formed by supplying an inspection signal from one end of
the target conductive pattern and detecting the inspection
signal from the other end of the target conductive pattern, the
presence of short between the target conductive pattern and
the conductive pattern adjacent thereto has also been
checked by determining 1if the inspection signal 1s detected
from another sensor probe 1n contact with the other side’s
end of the adjacent pattern.

In the above conventional technique, the direct contact
between the pattern and the probe causes the molecular
transfer therebetween and/or scratches on the pattern, which
have an adverse aflect on the performance of the circuit
board. Minute dusts also cause insufficient contact between
the probe and the pattern, which 1s likely to lead to a
defective mspection result such that disconnection 1s erro-
neously detected even 1n a normal pattern.

Further, 1f the shape of the circuit board 1s distorted due
to temperature variation, it will be extremely difficult to
perform an adequate probing operation, resulting 1n occur-
rence ol detection errors.

Furthermore, in the conventional technique, the short
between adjacent conductive patterns can be checked only if
an mspection signal 1s supplied to only a specific conductive
pattern while arranging the sensor probes 1n their predeter-
mined positions. This leads to complexity in structure and
Inspection process.

In view of the above problems, it 1s therefore an object of
the present invention to provide a circuit-pattern mspection
apparatus and method capable of reliably mspecting a par-
allel array of conductive patterns 1n a simple structure and
inspection process while minimizing constraining factors in
supplying an mspection signal to the conductive patterns.

DISCLOSURE OF INVENTION

In order to achieve the above object, according to the
present invention, there 1s provided an apparatus for mspect-
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ing a parallel array of conductive patterns formed on a
board, comprising inspection-signal supply means for sup-
plymng an 1nspection signal to one of the ends of selected one
of the conductive patterns, first detection means for detect-
ing the 1nspection signal from the other end of the selected
conductive pattern, second detection means for detecting the
inspection signal from at least two of the adjacent conduc-
five patterns different from the selected conductive pattern,
and determination means for determining the state of the
selected conductive pattern 1n accordance with variations in
first and second inspection signals detected, respectively,
from the first and second detection means.

In this apparatus, the board may be primarily made of
olass, and each of the conductive patterns may have a
strip-shape having a given width. In this case, the strip-
shaped conductive patterns may be formed on the surface of
the glass substrate at given intervals.

The second detection means may be adapted to detect the
inspection signal from at least two of the conductive patterns
adjacent to the selected conductive pattern.

The 1nspection-signal supply means may be adapted to
supply the inspection signal to all of the conductive patterns
individually from ones of the ends thereof.

The present invention also provides an apparatus for
inspecting a parallel array of conductive patterns formed on
a board, comprising, inspection-signal supply means for
supplying an inspection signal to one of the ends of selected
onc of the conductive patterns, first detection means for
detecting the inspection signal from the other end of the
selected conductive pattern, second detection means for
detecting the imspection signal from at least two of the
conductive patterns adjacent to the selected conductive
pattern, moving means for moving the first and/or second
detection means relative to the conductive patterns to allow
the first and/or second detection means to sequentially scan
the conductive patterns, and determination means for deter-
mining the state of the conductive patterns 1n accordance
with variations in first and second inspection signals
detected, respectively, from the first and second detection
means in conjunction with the relative movement according
to the moving means.

In this apparatus, each of the first and second detection
means may include a plate adapted to be located at a position
opposed to and spaced apart from the parallel array of
conductive patterns and to be capacitively coupled with the
parallel array of conductive patterns in a non-contact manner
so as to detect the inspection signal.

The 1nspection signal may be an AC signal. In this case,
the 1nspection signal supply means may include a plate
having a width less than the width of the conductive pattern
and the interval between the adjacent conductive patterns,
the plate being adapted to be located at a position opposed
to and spaced apart from the selected conductive pattern and
to be capacitively coupled with the selected conductive
pattern 1n a non-contact manner so as to supply the AC
signal to the selected conductive pattern.

The determination means may be adapted to determine
the presence of short in the selected conductive pattern
primarily 1n accordance with a detected signal from the first
detection means, and the presence of disconnection 1n the
selected conductive pattern primarily 1n accordance with a
detected signal from the second detection means.

Further, the present invention provides a method for
inspecting a parallel array of conductive patterns formed on
a board, comprising: supplying an inspection signal to one
of the ends of selected one of the conductive patterns;
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detecting a first inspection signal from the other end of the
selected conductive pattern, and detecting a second 1nspec-
fion signal from at least two of the adjacent conductive
patterns different from the selected conductive pattern; and
determining the state of the selected conductive pattern in
accordance with variations in the first and second inspection
signals detected, respectively, from the first and second
detection means.

Furthermore, the present invention provides a method for
inspecting a parallel array of conductive patterns formed on
a board, comprising: supplying an inspection signal to one
of the ends of selected one of the conductive patterns;
detecting a first 1inspection signal from the other end of the
selected conductive pattern, and detecting a second 1nspec-
tion signal from at least two of the conductive patterns
adjacent to the selected conductive pattern; and sequentially
scanning the conductive patterns while changing the posi-
tion for detecting the first and second inspection signals to
determine the state of the conductive patterns in accordance
with variations 1 the first and second inspection signals in
conjunction with the change 1n the canning position.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an explanatory diagram an inspection principle
In a circuit-pattern inspection apparatus according to one
embodiment of the present invention.

FIG. 2 1s an explanatory flowchart of an 1inspection
process using the circuit-pattern inspection apparatus
according to the embodiment.

FIG. 3 1s a graph showing one example of the result of
inspection using the circuit-pattern inspection apparatus
according the embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

With reference to the drawings, one embodiment of the
present 1nvention will now be described in detail. The
following description will be made 1n conjunction with a
circuit-pattern inspection apparatus for inspecting the state
of a parallel array of conductive patterns formed on a circuit
board, specifically a conductive-pattern inspection apparatus
for mspecting the quality of a parallel array of conductive
patterns formed on a back board before attached to a front
board 1n a liquid-crystal display panel or a touch panel, by
way of example.

However, the present invention i1s not limited to 1nspec-
tion of the conductive patterns as in the after-mentioned
embodiment, but can be applied to inspection of any other
conductive patterns arranged 1n an electrically 1solated man-
ner without any connection to the common pattern. Further,
the present mvention can be applied to mspection of con-
ductive patterns arranged apart from each other at a distance
or interval greater than the width of an after-mentioned
power supply element 30, even if each of the adjacent
conductive patterns has a different interval. That 1s, the
dimension or shape of the power supply element 30 can be
appropriately designed to allow the present invention to be
applied to inspection of various conductive patterns
arranged at any intervals.

FIG. 1 1s an explanatory diagram an inspection principle
in the circuit-pattern inspection apparatus according to this
embodiment.

In FIG. 1, the reference numeral 10 indicates a board
having a parallel array of strip-shaped conductive patterns
20 to be inspected by the circuit-pattern inspection apparatus

10

15

20

25

30

35

40

45

50

55

60

65

4

according to this embodiment. In the 1illustrated
embodiment, the board 1s a glass board for use 1n a liquid-
crystal panel or the like.

The strip-shaped conductive patterns 20 are formed on the
surface of the glass board 10 to extend in the lateral direction
(vertical direction in FIG. 1) of the glass board 10. As shown
in FIG. 1, the adjacent conductive patterns are originally
designed to have both ends independent to each other and to
be electrically 1solated from each other in their entireties.

However, the circuit-pattern inspection apparatus accord-
ing to this embodiment 1s not limited to the application to
inspection of such conductive patterns, but can inspect the
quality of conductive patterns having the connection to the
common pattern (comb-shaped pattern) in which a parallel
array of conductive patterns have one ends connected with
cach other at a position opposed to an after-mentioned open
sensor 40. In other words, the circuit-pattern inspection
apparatus according to this embodiment has one feature 1n
that it can also inspect the conductive patterns have no
connection to the common pattern.

The conductive patterns 20 are arranged 1n approximately
parallel with each other, and the respective ends of the
adjacent conductive patterns are separated or electrically
1solated from each other. While the conductive patterns in
FIG. 1 are arranged at approximately even intervals 1n their
entiretiecs, ones of the ends thereof may be connected with
cach other as described above. Further, the intervals between
the adjacent conductive patterns may be uneven, for
example, the intervals between the adjacent conductive
patterns may be different from each other, or each of the
conductive patterns may have a different width. Even 1n
these cases, the circuit-pattern mspection apparatus accord-
ing to this embodiment can inspect the quality of such
conductive patterns 1n accordance of the degree of the
variation 1n detect level of an inspection signal, without any
difficulties.

The reference numeral 30 indicates a power supply ele-
ment formed as a flat plate having a width less than that of
the conductive pattern 20 and the interval between the
adjacent conductive patterns 20. The power supply element
30 1s located at a position apart from the conductive patterns
20 by a given distance to supply an AC signal with a given
frequency to the linear conductor patterns 1individually 1n a
non-contact manner.

The power supply element 30 1s connected with an
inspection-signal generator 110 for generating an AC signal
with a given frequency and outputting the AC signal to the
power supply element 30.

The reference numeral 40 indicates an open sensor serv-
ing as first detection means for detecting whether each of the
conductive patterns to be inspected, or each target conduc-
tive pattern, is in an open state (disconnected state). The
open sensor 40 1s formed as an elongated flat plate extending
in the width direction (horizontal direction in FIG. 1) of the
array of the conductive patterns and having a length to cover
the entire width of the array of the conductive patterns. The
open sensor 40 1s located at a position apart from the
conductive patterns 20 by a given distance to detect the
inspection signal (AC signal with the given frequency)
supplied to the target conductive pattern from the power
supply element 30 through the capacitive coupling therebe-
fween 1n a non-contact manner.

The reference numeral 50 1indicates a short sensor serving,
as second detection means for detecting the presence of
short between the adjacent conductive patterns. The short
sensor 30 1s formed to have a width approximately equal to
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the distance of two lines of the conductive patterns wherein
the distance of one line 1s the sum of the width of one
conductive pattern and one interval, and located at a position
which 1s displaced from the power supply clement 30
slightly 1in the direction of the open sensor 40, and approxi-
mately by the distance of one line 1 the width direction of
the array of the conductive patterns 20.

The respective detect signals from the open sensor 40 and
the short sensor 50 are introduced into a sensor output
processing circuit 120. The sensor output processing circuit
120 1s operable to amplify each of the detect signals at a
orven level and analyze the degree of variation in each of the
detect levels. In the analysis, if the detect level for one of the
conductive patterns 1s higher than that for others, the con-
ductive pattern will be determined as defective.

That 1s, 1n this embodiment, the open sensor 40 1s
arranged such that 1t 1s capacitively coupled with all of the
conductive patterns at the other ends thereof to detect an
inspection signal (AC signal) flowing through any of the
conductive patterns, in the form of the variation in detect
level.

In an inspection operation, the deviation 1n detect level
from the open sensor 40 1s analyzed while shifting the power
supply element 30 relative to the array of the conductive
patterns 1n a direction indicated by the arrow 1n FIG. 1. More
specifically, when the power supply element 30 1s moved at
a position opposed to one of the conductive patterns 20, or
a target conductive pattern, it can supply to the target
conductive pattern an inspection signal proportional to an
opposed area between the plate of the power supply element
30 and the target conductive pattern. If the target conductive
pattern has no disconnection, the supplied mspection signal
will be detected by the open sensor 40. Then, when the
power supply element 30 1s moved at a position between the
target conductive pattern and the conductive pattern adjacent
thereto, only a very low level of inspection signal 1s supplied
to the target conductive pattern, and the output of the open
sensor 40 1s reduced.

At the position opposed to the target conductive pattern,
if the target conductive pattern has a disconnected portion,
as mdicated by A 1 FIG. 1, the supplied inspection signal
does not flow beyond the disconnected portion, and thus the
detect level from the open sensor 40 will be reduced. Thus,
when the output of the open sensor 1s largely reduced, 1t can
be determined that the target conductive pattern correspond-
ing to the output is in an open (disconnected) state.

In case where the target conductive pattern 1s short-
circuited to the adjacent conductive pattern, or in a short
state, as indicated by B 1n FIG. 1, even if the inspection
signal supplied to the target conductive pattern also flows to
the adjacent pattern, 1t will arrive at the open sensor 40
through the target conductive pattern. Thus, while the detect
level 1s likely to be slightly reduced, it 1s maintained
substantially at a normal level. Theretfore, 1t 1s difficult to
detect both disconnection and short in the conductive pat-
terns with high reliability only by using the open sensor 40.

From this point of view, the circuit-pattern inspection
apparatus according to this embodiment is provided with the
short sensor 50 which 1s located at a position displaced from
the power supply element 30 and formed to have a width
approximately equal to the distance of two lines of the linear
conducting lines. The width of the short sensor 50 1s not
limited to the distance of two lines, but may be designed to
be a distance of three or more lines.

The short sensor 50 1s fixed, for example, to a sensor
panel, in such a manner that the edge of the short sensor 50
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on the upstream side relative to the moving direction (that is
opposite direction of the arrow in FIG. 1) of the glass board
10 1s located at a position displaced from the power supply
clement 30 by the distance of one lines in the width direction
of the array of the conductive pattern. As described later, the
short sensor 50 1s likely to detect an inspection signal
through the open sensor 40. Thus, it 1s desired that the short
sensor 30 1s located as far as possible from the open sensor
40 or at a position close to the power supply element 30.

In this embodiment including the short sensor 50 con-
structed as in FIG. 1, when an inspection signal supplied to
one of the ends of the conductive pattern 20 to be inspected,
or a target conductive pattern, flows toward the other end of
the target conductive pattern and arrives at the open sensor
40 1if 1t 1s 1n a normal state. Since the open sensor 40 is
capacitively coupled with all of the conductive patterns, the
inspection signal partly flows to the conductive patterns
adjacent to the target conductive pattern through the open
sensor 440).

Then, the 1nspection signal partially arrives at the short
sensor 30 through the adjacent conductive patterns, and the
short sensor 50 sends a detect signal to the sensor output
processing circuit 120. Thus, when the target conductive
pattern 1s 1n a normal state, the mspection signal supplied
from the power supply element 30 to the target conductive
pattern 1s not directly but indirectly by the short sensor 50.

Even if a part of the conductive patterns opposed to the
short sensor 50 1s 1n a disconnected state, the detect level of
the short sensor 50 will not be significantly changed because
the 1nspection signal 1s supplied through the remaining
normal conductive pattern.

If the conductive pattern supplied with an inspection
signal from the power supply element 30, or a target
conductive pattern, is short-circuited (B in FIG 1.) to the
adjacent conductive pattern on the downstream side relative
to the moving direction of the glass board 10, the inspection
signal from the power supply element 30 will also be
supplied to the adjacent conductive pattern through the
short-circuited portion.

In this case, the short sensor 50 electrically connected
directly with the target detects the inspection signal at a
higher level than that in the normal state when the inspection
signal 1s supplied through the open sensor 40. Thus, as
shown 1n the bottom of FIG. 1, the detect level 1s largely
increased. Then, when the short sensor 50 1s moved beyond
the short-circuited conductive patterns, and only the power
supply element 30 1s opposed to the upstream short-circuited
conductive pattern, the detect level 1s reversely reduced,
because an 1nspection signal from the power supply element
30 to the upstream short-circuited conductive pattern also
flows to the downstream short-circuited conductive pattern.

Therefore, the arrangement of the open sensor 40 and the
short sensor 50 as shown 1n FIG. 1 allows both disconnec-
tion and short 1n a parallel array of conductive patterns to be
detected 1n a simple structure.

One example of the detect signal of the open sensor 40 1s
shown 1n the bottom of FIG. 1. In a normal state, the open
sensor 40 outputs a detect signal proportional to an opposed
arca between the power supply element 30 and one of the
conductive patterns 20 or a target conductive pattern. If the
target conductive pattern is in an open state (disconnected
state), the inspection signal from the power supply element
30 will be msuificiently detected, and the level of a detect
signal corresponding to the target conductive pattern in the
open state will have a lower level. Such a detect signal 1s

indicated by A mn FIG. 1.
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Even 1f the target conductive pattern 1s short-circuited as
indicated by B 1n FIG. 1, the energy of the inspection signal
arriving at the open sensor 40 will not be significantly
changed.

In the short sensor 50 provided 1n this embodiment, the
detect level of the short sensor S0 1s not significantly
changed when the target conductive pattern 1s 1n a discon-
nected state. In contrast, if the target conductive pattern 1s 1n
a short state, the short sensor 50 can detect the short state in
the form of the variation in detect level such that it initially
rises and then falls.

With reference to the flowchart in FIG. 2, an inspection
process using the circuit-pattern inspection apparatus
according to the above embodiment will be described below.

In the following description, the inspection 1s directed to
a parallel array of conductive patterns made of a conductive
material (e.g. gold, copper, aluminum or ITO) and formed
on the surface of a glass board, as shown 1n FIG. 1, by way
of example. In Step S1, the glass board formed with the
conductive patterns is transferred along a transfer line (not
shown) to a location of the circuit-pattern inspection appa-
ratus (workstation for inspection).

In Step S2, the board transferred to the workstation 1s held
by a jig or a stage for mounting the board (not shown).

The j1¢ 15 constructed such that i1t can be 3-dimensionally
positioned 1n accordance with a 4-axis control of X Y Z and
angle 0. According to the jig, the board 1s located at a
position apart from a sensor panel by a given distance. For
example, in FIG. 1, the power supply element 30 1s located
at a position opposed to the left edge of leftmost one of the
conductive patterns 20.

After the positioning of the board 1s completed as above,
the AC signal generator 110 1s controlled to feed an AC
signal (inspection signal) with a given frequency to the
power supply element 30, 1n Step S3.

Then, 1n Step S5, the board 1s moved such that the power
supply element 30 1s shifted from the position opposed to the
leftmost conductive pattern to respective positions opposed
to the remaining conductive patterns, in turn in the arrow
direction 1n FIG. 1. Stmultancously, 1n Step S6, the sensor
output processing circuit 120 i1s operable to amplily detect
signals from the open sensor 40 and the short sensor 50 up
to a given signal level though an amplifier circuit, detect the
respective outputs of the open sensor 40 and the short sensor
50 1n a time division manner through a multiplexer circuit or
the like, convert the time-divided signal into a digital signal,
and store the digital signal in an internal memory (not
shown).

Then, 1n Step S7, 1t 1s checked whether the board 1s moved
at a distance equal to the enftire width of the array of the
conductive patterns. If the moving distance of the board is
less than the entire array width, the process will return to
Step S5, and the mspection will continue.

When the moving distance of the board becomes equal to
the entire array width i Step S7, the process will advance
to Step S8. In Step S8, the detect signals from the open
sensor 40 and the short sensor 50 1s analyzed by checking
the variation in level thereof.

Then, 1n Step S9, it 1s checked whether all of the analyzed
levels of the detect signals corresponding to the respective
conductive patterns fall within a given range. For example,
when all of the levels of the detect signals fall within the
ogrven range, all of the conductive patterns on the board 1s
determined as normal, and the process 1s completed. Then,
after the board 1s moved downward to a transfer position, it
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1s placed on the transfer line, and transferred to a subsequent
station. If the inspection i1s continuously performed, the
process will be re-started from Step S2 when a new board 1s
transferred to the workstation.

If, 1n Step S9, the detected signals include a level beyond
the given range, for example, the large variation in detect
level as indicated by A or B 1n FIG. 1, the process will
advance to Step S11. In Step S11, the board 1s determined as
defective, and the process 1s completed. After the board 1s
moved downward to a transfer position, the board 1s placed
on the transfer line to transfer 1t to a subsequent station or
took out of the transfer line.

According to the above inspection process, even 1f the
conductive patterns have ends separated or electrically 1so-
lated from each other, the detect level of the open sensor 40
1s distinctively reduced when one of the conductive patterns
is in a disconnected (open) state. Further, when one of the
conductive patterns 1s in a short-circuited (short) state, the
detect level of the open sensor 40 initially rises and then
falls. Thus, the quality of the conductive patterns can be
recognized without any difficulties.

FIG. 3 shows one example of the result of actual inspec-
fion of the above conducting patterns using the circuit-
pattern mspection apparatus according to the above embodi-
ment.

In FIG. 3, an upper curve 1s a detect signal from the open
sensor 40, and a lower curve 1s a detect signal from the short
sensor 50).

In FIG. 3, the range indicated by A shows the detection
curve of the conductive pattern in a disconnected (open)
state, and the range indicated by B shows the detection curve
of the conductive pattern in a short-circuited (short) state.
Both the detection curves of the defective conductive pat-
terns are significantly different from those of the normal
conductive patterns, so that the defective conductive pat-
terns can be distinctively recognized without any difficulties.

If some noise 1s mixed with the detect signals from the
sensors, both the detection curves of the sensors will simul-
taneously have a large variation 1n most cases. This case can
be clearly distinguished from the above inspection result 1n
which one of the detection curves 1s largely changed.

While the board 1n the above description i1s formed with
only one of the parallel array of conductive patterns as
shown 1n FIG. 1, a board may be formed with a plural
number of the pattern arrays, and divided into a plurality of
boards 1n a subsequent production process. In an 1nspection
for such a board, a set of the power supply element and the
open/short sensors 1s preferably provided to each of the
pattern arrays. The sensor output processing circuit 120 can
be used for all of the pattern arrays in common by processing
respective detect signals from the sensors 1 a time division
manner.

For example, a plural number of the pattern arrays are
formed on a single board, several arrays may be arranged
lengthwise and crosswise. It 1s understood that the present
invention 1s not limited to inspection of the parallel array of
conductive patterns arranged as shown 1n FIG. 1, but may be
applied to a large panel formed with a number of the pattern
arrays 1n a matrix arrangement.

INDUSTRIAL APPLICABILITY

As mentioned above, according to the present invention,
defects 1n conductive patterns can be reliably detected.

In addition, the state or factor of the defect can be readily
recognized 1n accordance with two detect signals from open
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and short sensors. Even if the two detect signals include
noises, such noises can be readily distinguished by compar-
ing the two detect signals.

What 1s claimed 1s:

1. An apparatus for mspecting a parallel array of conduc-
five patterns formed on a board, comprising:

inspection-signal supply means for supplying an inspec-
tion signal to one of the ends of selected one of said
conductive patterns;

first detection means for detecting said mnspection signal
from the other end of said selected conductive pattern;

second detection means for detecting said inspection
signal from at least two of the adjacent conductive

patterns different from said selected conductive pattern;
and

determination means for determining the state of said
selected conductive pattern 1n accordance with varia-
tions 1n first and second inspection signals detected,
respectively, from said first and second detection
means.

2. The apparatus as defined 1n claim 1, wherein said board
1s primarily made of glass, and each of said conductive
patterns has a strip-shape having a given width, wherein said
strip-shaped conductive patterns are formed on the surface
of said glass substrate at given intervals.

3. The apparatus as defined m claim 1, wherein said
second detection means 1s adapted to detect said inspection
signal from at least two of the conductive patterns adjacent
to said selected conductive pattern.

4. The apparatus as defined 1n either one of claims 1 to 3,
wherein said 1inspection-signal supply means are adapted to
supply the inspection signal to all of said conductive patterns
individually from ones of the ends thereof.

5. An apparatus for 1nspecting a parallel array of conduc-
five patterns formed on a board, comprising:

inspection-signal supply means for supplying an inspec-

tion signal to one of the ends of selected one of said
conductive patterns;

first detection means for detecting said mspection signal
from the other end of said selected conductive pattern;

second detection means for detecting said inspection
signal from at least two of the conductive patterns
adjacent to said selected conductive pattern;

moving means for moving said first and/or second detec-
tion means relative to said conductive patterns to allow
said first and/or second detection means to sequentially
scan said conductive patterns; and

determination means for determining the state of said
conductive patterns 1n accordance with variations 1in
first and second 1nspection signals detected,
respectively, from said first and second detection means
in conjunction with said relative movement according
to said moving means.

6. The apparatus as defined 1n claim 1 or 5, wherein each
of said first and second detection means includes a plate
adapted to be located at a position opposed to and spaced
apart from said parallel array of conductive patterns and to
be capacifively coupled with said parallel array of conduc-
five patterns 1n a non-contact manner so as to detect said
inspection signal.

7. The apparatus as defined 1in claim 6, wherein said
mspection signal 1s an AC signal, wherein said inspection
signal supply means includes a plate having a width less than
the width of said conductive pattern and the interval between
the adjacent conductive patterns, said plate being adapted to
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be located at a position opposed to and spaced apart from
said selected conductive pattern and to be capacitively
coupled with said selected conductive pattern 1n a non-
contact manner so as to supply said AC signal to said
selected conductive pattern.

8. The apparatus as defined in claim 7, wherein said
determination means 1s adapted to determine the presence of
short 1n said selected conductive pattern primarily in accor-
dance with a detected signal from said first detection means,
and the presence of disconnection in said selected conduc-
five pattern primarily in accordance with a detected signal
from said second detection means.

9. A method for inspecting a parallel array of conductive
patterns formed on a board, comprising:

supplying an inspection signal to one of the ends of
selected one of said conductive patterns;

detecting a first inspection signal from the other end of
said selected conductive pattern, and detecting a second
inspection signal from at least two of the adjacent
conductive patterns different from said selected con-
ductive pattern; and

determining the state of said selected conductive pattern
in accordance with variations in said first and second
inspection signals detected, respectively, from said first
and second detection means.

10. The method as defined in claim 9, wherein said board
1s primarily made of glass, and each of said conductive
patterns has a strip-shape having a given width, wherein said
strip-shaped conductive patterns are formed on the surface
of said glass substrate at given intervals.

11. The apparatus as defined in claim 9, wheremn said
second 1nspection signal 1s detected from at least two of the
conductive patterns adjacent to said selected conductive
pattern.

12. The apparatus as defined in either one of claims 9 to
11, wherein said inspection signal 1s supplied to all of said
conductive patterns individually from ones of the ends
thereof.

13. A method for inspecting a parallel array of conductive
patterns formed on a board, comprising:

supplying an inspection signal to one of the ends of
selected one of said conductive patterns;

detecting a first inspection signal from the other end of
said selected conductive pattern, and detecting a second
inspection signal from at least two of the conductive
patterns adjacent to said selected conductive pattern;
and

sequentially scanning said conductive patterns while
changing the position for detecting said first and/or
second 1nspection signals to determine the state of said
conductive patterns 1n accordance with variations in
said first and/or second 1nspection signals 1n conjunc-
tion with the change 1n said canning position.

14. The method as defined 1n claim 9 or 13, wherein each
of said first and second inspection signals 1s detected
through a plate located at a position opposed to and spaced
apart from said parallel array of conductive patterns and
capacifively coupled with said parallel array of conductive
patterns in a non-contact manner.

15. The method as defined mn claim 14, wheremn said
ispection signal 1s an AC signal, wherein said AC signal 1s
supplied to said selected conductive pattern through a plate
having a width less than the width of said conductive pattern
and the interval between the adjacent conductive patterns,
said plate being located at a position opposed to and spaced
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apart from said selected conductive pattern and capacitively
coupled with said selected conductive pattern 1n a non-
contact manner.

16. The method as defined 1n either one of claims 1 to 5,
wherein the presence of short in said selected conductive
pattern 1s determined primarily in accordance with said first
inspection signal detected from said first detection means,
and the presence of disconnection in said selected conduc-
tive pattern 1s determined primarily 1n accordance with said
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second 1nspection signal detected from said second detection
means.

17. A recording medium recording therein a computer
program for achieving the method as defined 1n claim 9 or
13 under computer control.

18. A computer program sequence for achieving the
method as defined 1n claim 9 or 13 under computer control.
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